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Mitral Valve (MV)

Å 2 cusps (unique)

Å 4~6 cm2 orifice area (largest)

Å Bearing >100 mmHg transvalvular pressure (healthy)

ÅñBeatingò >100,000 a day (~80 beats/min)Annulus
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Å Objectives
ï Provides local strain estimates across entire valve

ï Extendible to in silicoperturbation studies

ï Non-invasive image-based method

Å Physics-based morphing approach, calibrated using 
acquired imaging data

Å Rely only on geometric data extractable in vivo

R1: Define context clearly
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Materials

Å FiveovineMVs

Å DimensionallyCompatiblewith the GeorgiaTechLeftHeartSimulator(GTLHS)

Methods

Å In-vitro simulationof 9 statesin GTLHSwith tristate annulusholder

Å EachMV wasinstrumentedwith ~100fiducialmarkers

Å Micro-CTimagingof MV geometryin eachsate

Å Collagen-fiber architectureimagingusingSALS

R2: Use appropriate data 4
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End-diastolic (unloaded) state images

Trimming

Geometric modeling of 
leaflets:

Superquadric fitting + 
spectral analysis

Filtering/Segmentation
Morphological labeling

Thickness

Reconstructed median surface with 
superimposed thickness field

End-systolic (pressurized) state images

Trimming

Extraction of centerlines & pointwise CSA 
(curve-skeleton representation)

Filtering/Segmentation
Morphological labeling

Reconstructed Chordae Tendineae
with superimposed CSA

Major Data Processing Steps

ScanIP

Fiji ImageJ



R5: Use version control [GIT]

Unfortunately, no version control for the documentation (user guides)
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R6: Document adequately 7



R6: Document adequately 8


